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mFf£&l4Jf huIB^ 1 Wfflffi±©j&i:ll&3eJS2© 

BiJfeU AWBgI&a«iltrfB±Bfc»v\ MfBSfS l ©ffiBfflJ 
©3? 1 ©9555- fc fifjfE^ 2 CDSSffiijWfS 2 <£>8P# t ^ P>* 

fc&tw&^T, ifriEfS l w4Sffi<oMIB±EF*3('i*jA^)S 
**ltoiej|li©»#£;MBi©flflEtrfcU HUE* 2© 
SB^t sHEIl 2 OS^Si ^^tL/c^Jc&^T, SHE 

sufESttgw 5 ■hmmmm^'otzmm^mm.^&x-r 20 

[§t3fcJg2] tfrtB* 1 <0«|J^aU(l*t-e*> 9 , fttEIS 
[W*«4] BUfES?2CO^^^o <> ~3° T-fc-5fS* 30 

Ji 1 ~ 3 ^^KMcmmnffiffi&jtm^m&mw.* 

[t*3jfS5] fitE* 1 ©A^tJ*, 2° -10° T-foS 
1 ~ 4 fr;W;iE«©i&SE3g#M¥*#£ 

B„ 

6 ] milEStgcD^®^^^^ t L < tt5E* 
9 , 

iiuEStg© 4 ocDCSW 0 mJlE^ 1 S.t>*SI 

[1***7] Sfjfem3coaS[EiHfife^ffiiro^, st>* 
meh 4 cds® t BufsaEB t ro^fcst^-r sas^Bix 

«HE«««^, DtnBBIkOff«>ftS«:fl|lr\ i!tJE?fl3& 

[ft*«8] 3 fete, «WBJ|!lO«IBH±»J:»J«*ixfc 
SttBSitll^^l-^tt^Jl l ~ 7 ix*»t-E*©*B 50 
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[tft*J£ 1 0 ] ¥*#£ff$S0 2 o©*H!*iRi*r-t 
n^tLX^rfr&tfY^ffri U Y*fS)^^T% A>oX 

*i^^fc58§«*IHrriB?iJLita«:<73*i<o<Rfflitt 
fflt B¥*f*:S* W-ft » o T * & 

tisicpf^ -g- ? HuESt i MKEiiSiv y 

#|6]{~*t LTi« LTV^S? 1 Y#|tQli:spff4 
!?2(OSl5^i:^Y*-r6]{c^2tcieB^Hy t c^^ — vtrW 
U cog|5^S.t>**2Cig|5^©€-^75SgjfES?2CO 

ffi«ao» t jess u r v ■> 5 i«f is3iift« 5S S XS 
nm^m-to-mm.*. m%im2<Dm&w.mz.%i^xmmir 

[0 0 0 1] 

FfleiHSBJ-Bi-r^c 

[0 0 0 2] 

[fie^og^] A>**3,-fc> h^-r^— K (S 
ld) *mttftmm%s j t?it7T'<s<i> j r4 vm%M 

UV^tt*sj6V\ SLDClffli, v— !f»fiSrai«!li- 
5r t^ltSt LTV^tJS, SL3t«, ytWft&ft-fZ 

t, 3>«l»(Z5ia5j|iKc*5»-j-5SW*Sri6:«*-e:S*ife. X 
[0 0 0 3] 

xnmtis-LV'ki/m+i^b&mm-xt-b*) . mm#sx 
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[0 0 0 4] *3§0J©gftfi, »3t«l**:iST*1t5w 
£&<, tk*«l****a*Sr»SCi:3»s^r«4«iii» 

5. 

[o o o 5) *»w©te©B«jtt, ±B«aB»*SJ|y» io 

[0 0 0 6] 

fH 1 &Tfm 2 ©Si^gMf 5 £ 3E« £ , 

frlE±ffi±fcjgfig*jx v y rro& Ate «t ^xmtft-T 

mm i ©«B±«>j& t iuie^ 2 ©iiiffii©^ £ &mm.-r 

E±BK:»v\ flfflEJB l ©SSffiiJcom l <7>gB# £ Sutsm 

i <D<®ffi(Dmm±mftizfaA>?mmtffimm 1 ©si3#£ 

38**1 ©A**r*U BulEM2©a5^£itjfem2cD4Sffi 
£* s SM^tt^^(c*3V>T, Suf5^2 0jffiBcDSfjfB±B 
^{-l*]^5&«S£H«fE»2©g|5^£/!iS > mmw,x<ofkS. 

it)t/h^^2©^^sr/ c c-rmf5m*«tSB5i-£\ mis 

[0 0 0 7] 2? i co0j#as JfS l tf>i&SB<7>jife»7> b«v 

BB*»6SL**«aitSixS. * 2 loa&J: 

«t ©j&^i&ggftfeMoT < -So :©fc*. IB 2 
©*B*»bO*Wk*JWt«r«llWL, IB 1 «Z5JftE»>bac*t 40 

[0 0 0 8] #»W0>flfc©*j£»;: J: 5 £ , ±fE^®^7t 

s*3ifls:^H£ , mm^&ftm¥m&mwi<Dm 1 ©ss 

[0 0 0 9] S Lft£ffl^T7t£P«SH£i££-*Te> r tJCj; 
[o o l o] fetete©«L£K:J:ai:, 
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a»oY#ftfcfc«IW|s]|«: HITTER] Lfc«*0>* 2 ©ffi 

Ltffif4LTl/^^ 1 ©SB#£ Y^(S]^3p : ff^m2©a5 
#£^Y#ftSe£5Cl-I£S£4xfc^->£*U tulE 

m i ©as^xt/ss 2 «>*b#0>#* immm 2 ^^AiCM 

«tc:»oT#IS-r5IS£. WMSftfc******* 
UaiSflto© o X £ b 5 IS £ * SSSffiSS* 

[0011] mmtwus 1 ©arsons 2 * 

2©<K?»ii&&£2£SL-c^-5fc©, H$ 2 ©<R»sa(U;:» 
[0012] 

[mmv>mM<DMm] muz., mnmzzzs ld©®? 

n IG a A s # -5 * 7 xJl 2 #^fi££:h-"O^S>o 
&ffil©±ffi©3: 7— (10 0) T-*>-5„ Sffil 

rM 2 iz.maztiit*mtotti'!) =>>- (s 

i) -Cfct), tO8tlilX10"cm-'f*)5. /<S> 
77i 2©_hK, /«V K=¥-f 5-7*1 . 90eVOn|I 
nGa Pd>£>%£ff£ 1 /jm©nS?7y KJf 3 
£;ftT^So ni^7y KJB3C»llP$llfcna^M» 
I4S i ffef9, tWtSli7. 5 X 1 0" cm" 3 T-fc 

So 

[0 0 13] nl^7y KJf3©j2l-n«&«£BCi£* 
i'-Tni (SCHI) 4, *MiP#F«- (J£tt») 
5, pfiijS CHI 6^|lK#(C«e$tLTV^So nlSC 
HI 4 St>* p W S C HI 6 f*. K#> s/T" 1 . 

4 5-1. 8 5 eV©InGaAsPt*M$k t© 
ff $ It 8 0 n mt'fcS. #FI 5 tt, InGa 

A s frbte&W-Z 5 nmroSlro^Fit- InGaA 
s P^P>^5ff$ 1 0 nm©2l©/<!)7iit*M$ 

tt, KfiO. 9 4 wmtcffi^-t-S^^ K=¥^r y7"^t 

/<]) TMUfa-BkO . 7 6^mCtiSt5^^ 
7 7-?rtt^. 

[0014] pSSCH16©±l;, pSlnGaPA> 
b*5f$0. 3 ^m©pS77'7 Ki7> plGaA 
s frbte&mZ 3 nm<7)^^^>-^lhJ18^|ig#(c® 
J&£*VCI^5„ lyfy^iS©!!^ 0. 7 
um(DpiInGaPi9iIJ0. 2^mOpSGa 
A s§ 1 0 £^Jii#(^fi5c£*a,T^-5„ r©2SI-, *i 
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tr, pll nGa P^b45«8tt?7y K9 a t pi 
GaAsH453y^ MlOa i^ai^BS^f 
tl^o Sfi^7y K9at3^^hll0a tt«S 

[0015] pS^75/K|7Wp|inGaPi9 
KJRapaFttfc^#MfcttM« (Zn) T?fc9, ^cDjt^te 
7. 5xl0"cm" 3 r^^ o = hJI 1 0 a JCgs 10 

2 X 1 0 19 cm" 3 t*5 0 

[0 0 16] *JS01I(CJ;5 S LD^^BHSr* 

i" c lift H2©-,«iU»Al-AlK*5^-5WBBH 
KfflSi-5 e ISl^illt g^ 7 5 0 Mm, *i2 0 

[0 0 17] K9 a tt % i±it*Cffi2 3 ±CO 

^2 5 KWSSB2 4±0^2 6 t SrS!«-r*3l«BS 20 
2 0*C»oTB«S:h/r^5 D »SK2 0ft m*f«@ 
2 3«©»1©»»2 1 Slt^®2 4{RlJ<7>!fl2<7>gf$ 

-efc«9, ^2 5^e>±ffirt»c:r&i^5tfcHt*ffi2 3 

[ 0 0 1 8 ] M 2 2 2 tt, SMS 2 4 fcilHHtf- 

^II^2 2b^ i»^2 2b^l^ 

2 i«c?»fe*^«i*i-6nai«»»2 2 a fc-cmritSix 

VtM&2 2 a©W^^S|j:f;Vhftal:*U\ 30 

[0019] ai*t»5ffi® 2 3 s*tB&ita 3 i tm& 

[0 0 2 0] ill:MoTPJ^gft5o iil^)4o 
coffiSco 9 *>£H#t*Si® 2 3 StfRffJBffi 2 4 W^coffiJS 

»13 ^ftflffi, XOW#<orflO p SG aAsllO CO± 

Bd«l6»tt», «x.tfK<fc^y i 40 

[0 0 2 1] &mmi lRTf MlOa <7>_L® 

P«««i2^ai5 0 piiinii i5$3oo 

*Sl 4*S»j«SixTV^5 0 nlliHIl J¥£2 0 
0 nmOAuGe*4i-C*5 0 

[0022] Hiautia2^Lfcsafi«ifcj:5 

SLD©HI»*SKov^tR«t4. tf, S^l^i 
S±iC N ^777g2^^pSGaAsilOSt^ 

*«£*fb**tlj«* (mocvd) fc J: QNR# f-flWi 50 
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t5, /fl^SH**^ hMf/M'y (TMG 
a) , hy^f/WV^!?^ (TM In) , T tWs 

(AsH 3 ) . 7**y<<^ (PH 3 ) T*fo£ 0 ^fcfc*)"? 
fcSZnSl/S i ©ISt LT, v^^vl'ffifB (DM Z 
n) Xt/v-^V (S i Hj Sr/BV^-So J**fflL9«i7 3 
0°C, JE^te 1 x l 0 4 P a ir-T^o G a A s JI£/&Jg 
i"5^V/I I I Jtttl 0 0, I n G a Pif ^Ifl"' 
5B#£>V/I I I Jfcf*7 6 ti-^> 0 

[0 0 2 3] ftC, pSGaAsll OCO±ffi75^^7 
^>^flfih«8<D±ffi*-C*i-5* 1 3*r»jfc-*-6. P 
iGaAsilOWyfy^lt yy» (H3POJ 
tiSBMbicSi (H,0 2 ) <!r7X (H 2 0) tSra^Ufcai 
2/^^ V h£fl^Tfir:bft£o pi I n G a Pit 9 (D^l 
m.m (HCl) t y Lfc:** 
^Vb*fflV>TtT:b*L5o pIInGaPf9(7)T[: 

[0024] ffiRom 5te»jEi-sffi«fcy» 
*:»/*-*-«. SOftffifi, ^<z>Vjt^»tffilO 

[0 0 2 5] *K0*£ffi±K, iftvy 3>Bt*r«^lf 
y i^fcij: vmtfL-fZo Sffil^S^^lOO/imlS 

t*«*-e»«io»BB«:W»i-«. lit. £«i<£> 
*E±^nfi!ia:ffii 4^^v^ y ^mj; t)^*-r 

-So 

[0 0 2 6] ftt~. ttUfcfffiffi 2 3^t>*S*f4Sffi 2 4 fdjfi 
or, JBl*§SP!«rfT5. ^y^J^lcJ:!), lti*t 
Si 2 3©*B±K:K*tl».ifcfll3 1 S*fiSffi 

[0 0 2 7] ft id, V«fc«o-CJS22fefSM*fif5. » 
2^ilci^ Hi l^Lfc«4$ffi2 7 St/ 2 8 ^ 

[0 0 2 8] ±IE*Jte^i|{Cj;5 S LDtC*5V^Tf4, JUS 
W»9a, 1 0 a K<fc US^o^jSiffiSS^iii^^tv 

j^SSl-MSo rJxtcit), K*t*E2 4*»P><o«|Jtt*ffl 
<i" 5 1 1 ffl«iBffi2 3*»b«>SL3tro 

[0 0 2 9] JS«^SB55-9 aMl 0 a <7)j^JStC^$ 
Vl 0 a <DJl^fT^i:^co®^ff^ir<7?^^:#^^/cii6, 
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[0 0 3 0] ±C*16WCJ:SSLD-Ctt, 11 

K^LfcJ: 5>J£, #li^Fl5 0lKB2 7M2 
8 ©^995 1 5^irtf:fiiLT^5o 

fcS c — JRM, p n g^ffild ^ 7 y ^ A 1 5 t , * 

^^^•ts^s/^asx^Lftv^ft, y-^m^ 

©llttPSrBSJt-f 4:dS"t?tS. £fetc N ^^-f^M 
J: S^ v ycoftti&Mik-fZ r t S Q 
[0 0 3 1 ] pijlgl 2^M^oy^^gf (# 

^Sf^C N AuSn, AuGe, SnP 
b, I n^^y^V^WSLDf ^^SSBIiIe] 
0»tf»fr#*S. ±E*H[«-eH[, #S*^5*FJI5 

fletf>i#2jD£:B&ii:i- s r t tfx% 5c 

[0 0 3 2] ±|BJOfc«t»tt, «2Jfe»BlOfcae)fcV|« 
Kit T?* S 0 

[0 0 3 3] i3C, ±B3t*«K:J:5»aE*ixfcSL 
DOSS**'** h^0>— iMliXXKJltrV 
ffi rnmj T*U «tttt»3tafi«Sr, *^)t*«*l 30 

o o t Lfcffiat a sld^^-<^ h/u 

[0 0 3 4] »*5fi«o**iaSr I o n x n SS#3*«0* 

D (Spectral Modulation Dep 
t h) jJS, 
[0 0 3 5] 

[%1] 40 
SMD = (I...- I. in ) / (I... + I. in ) 

10 0%M5 o ±IBH160y^J:S S LDT'ft SMD 
£2 0%KTi:i-Swi:as-C*fc o 
[0036] E9 4 @ 2 H^L/cJg 2 CQ£fl^ 2 2 COffi 

MD(0»bSr^i- 0 4*5, SAlfifj: 1 0 OmAt'fc 
»mi4SMDS:*tt ro/ oJ -c*-f 0 ftfc\ S LDf 7^ 50 
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OSi23^g^ (ailtSi2 3 kRZVffim 2 4 £tf>|flHI) 
13 7 5 0 yu mT-fc 9 , 9a, 10a <Di|f ft 4 

ji mT*D, 2 3 <DR»*tt0. 3%-C*>9, 

SttflftiS 2 4 <£>K*t*te 3 1 %-Cfc 9 > ^VP h * a tt 7 
° -CfcSo **3. JH&#cSB# 9 a % 10aO«tlt = 
h» 1 0 a O±HC0*I£SB*1-So *fCs ftMft 
&5#2 2 bOft^SO /imtffcitVNj Ctf4, HI 2 60 

naming 2 a^s^ffi2 4Ke«K8fc<**u-c^5 

r^SftihSo 

[0 0 3 7] tSm2 2b^fi<t5t, SMD^ 
*£<ft9. lF»»CiE<5< t t fctC, ffl^dMST 
LT^^) 0 ^*utt\ Tie<^a£tc:J:Sfc<a<!:%x.fe*u 
So +ftfrfe* tt^*cgi5^2 2 biIffioTtt}lt*B2 3 

t-Sltl, aUM*«B#2 2 brti:Iot< So i£**tfc6B 
#2 2 bJ&s«< ft0 Wlt«K2 3t£iS^< BJUKSB 
»2 2bl:lot<5W#<45c 
lF*»-iS-3#* SMD^J < fto*:i:%;tfe*uS. 

[0 0 3 8] iSj»««B^ 22b ^MV^Si^J-fi, _bi£<£> 
iiaii-«j«^J**^*:#<ftSfc», HM*»BB 2 3 "C 
Rl*LTiiaMfc»#2 2 blcIot< 5J*£fMMri-d> 
ftV\ ~(DtLtb s 1f»SUC< < ftt), SMDM 

* < ftS<lr#X-fettSo u— 1f»SS:ai»JL, S MD £r 
/h*<t5tft^t ^®(7)^iZ3COS^ (ttj*t«*ffi2 3 
fcR*t*E2 4 fcOlMB) ^»i-SS^gI5^2 2 
ftScoitSr, l/2«T<l:t^ri:/5 s »4U\ 

[0 0 3 9] 0 5 (A) BMfcR«B#2 2 b^Oft^^ 
0^L^c»^(OS LD«Wg^^t 0 ^2£Og{5^ 

2 2 36sna*t«B»o*-c«*s*uSo ^^>s^, nsBi«t 

SP^ 2 2 O^^^^^ltffiffi 2 4 ±td{4« U R^fll^ 
5)22 dSKI*»ffi 2 4 ^St LTSitl^toS. 

[0 0 4 0] [H 5 (B) iC N nSMft»»«) + ^jftiSS» 
2 4 J: «9 fc#M80^fil[«i-S*&Sr^i-o 
W,2(D^2 2 tg*fW2 4 4r3ftSKMjt*iXfc*2 6(C 
fci^T, Rlt«BB2 4<Z)±ffirt*c|pl3&»5«fej»2:»2<Offl 

2 0 S:^ 1 (DUO* 2 1 <D3*X*mj$L L/c^(Cit-<T N S 
«H2 4t*gM^n^5*)»»K2 0CIoT< 
Sj«^#<ftSo ^tlt-ct^, mW^B 2 37i^fettitt 
-TS S L3t05fi«Srit5«>S r t S D 
[0 0 4 1 ] EI5-Ctt, ^2^?15^2 2Srn5fll«t Lfc 

m^z^isfctK zotiwm&ftkisXhx^o tctz 

L> etK«^«r / >ft<-rSfc^(c:, IB 2 <offi^2 2 Sr. 
*« < pSS:«Pfcftv^ftj»«ti-Sr 4r*«#* 

[0 0 4 2] i6C, H]2^7r:L^^ : -^h^aCO^:#$ 
SL3tOttl*Xl/SMDtOBB«S:*-f. «#f^^ 

ffi^fe<Z>ffi»Hi*«:ffi*aflS"C*L, *«dlittSMDSr 
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mtL r%j T^1" 0 S LD^yy(D£:m<D&£te7 5 0 

OOMmtfc^ IW^9a, 10a'«i4 M m 
~efc3 0 H6(C^Lfc#S LDiC^oV^Tfi, Hl2 

^Ltzttifti&m 2 3&t>*Sift«S2 4±iC, ^tl^ftl 
SltKihSl3 lSt/S»l3 2^JFM;£;ftTV^\, & 

5o io 
1"*. ^*ttt, ffllt*HaS2 3-eKJM"Ufcj«»0 3%i»tt 

rtLfi, Hll*«ffi 2 3 -CR** U SLDf^rtCIS 

a£2° -10° fct5ri#ff*L<, 5° -7° t 
[00 44lH7t, Blt*LfcIfitt»»9a % 1 20 

fc\ S LDf ^^*iB©*Sli 7 5 0 m mtfc 9 , * 
«Sg2 0CDiEj»^{F|J^2 2 b cDS£f4 2 OOm mT'fc 
9 , tt»l«ftffi 2 3 XtfKltBBffi 2 4 ©Rtt*tt#^ 3 1 

[0 0 4 5] SL* 

S:»5fc»tc % ««4ft»^«Sr. 30 
[0 0 4 61 88^ UW»ffi2 3(OSJH*i, SLJt 

^Ml5SMD^ig^f 0 Mliti]tti9i2 3 

ro/ OJ x+m-to &»nAxtt*wMfr* m 

£tt7 5 0 MmTfcO, 3(&Eg2 0ODUft«tffi^2 2 b 

5o 40 
[0 0 4 7] tHJftS® 2 3OgW$^|Jff0%(OS LD 
(4s U«WS2 3±KlS«*B&JkBl3 ltiWtfL£tiX^Z> 
h<DT*hZ 0 ait«Bffi 2 3 0Rft^3 1 %<os 

LDft Hi«t«BB2 3±*CR|*|&ifcit^»ritSnr*5b 
i\ ^5Bffi^8tHbTV>5fc^"t?fc5p tij#«5® 2 3 <7) 

otv>5rt*fc^5 c rtifi, aitcffi 2 3 tcaia l 

tzftiDoh, ffl»SB2 3tKltU VttMF^lcjRSA 
5« H8lc«LfcJ:5l^ tBJWJiB 2 3 ±fcS**B»JJ:Bt 50 
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3 1t»iSt5ritJ:D, ffl**i«ni£ii\ *>oSM 

[0 0 4 8] B9i:, Klt«2 4 0SW^ SL* 
a*&VSMDi(OBB«S:*i"« *WW:R#*4Hffi2 4<D 

ft 7 5 0 m mT-fc 9 , ^ffiSS 2 0 (DmMft&ft 2 2 b <D 
*Stt2 0 Onm-CfcO, JS«tt«B4>9 a, 1 0 a CO*i 
l44/imt*S>9, ^^cli7° T*fc6 Q ttllt«*ffi 2 
3OSM3M2 0. 3%"Cfc5o 

[0 0 4 9] SMS 2 4 (DSW* <^ , SM 
D«#<4oTV^c wjxte, S»»B2 4^60K 

#x^tL^> 0 S4t*«K2 4©KI**^3%aft*-CffiT 

*<i"6fc«>Ktt, EJtt«B2 4 0>K*t«:l 0%a« 
[0 0 5 0] 2k *C HI 1 fc* LfcgtMKSB^ 9a. 10 

«x pffl^5y Ki7*0. 

f|jhl8^3nmTfc5^f>, i¥£df4^0. 3 m mt 
fc£ 0 S&fcU pi^7^Kl7(^)S^0. 5/znu 

[00 5 1] 110 (A) &t>* (B) ft, ^tl^timZ 
d£0. 3 /zm^Lfc^^t^i?^ dSrO. 5/imia 

^ y ^Sf* 7 5 0 /1 m N iEj|»4ft(B^ 22b«2 0 0 /z 
m, ffi«fflffi2 3OR&NSJ2 0. 3%, gJtffiffi2 4^ 
K£t^tt3 1°/cu ^^b^a^7° T*fc9, llDTt 
tIM^9a, 10aOfi»4Mm^5o *t 
ffiA®^(4 16 0 mA-Cfc£o 
[0 0 5 2] »$d^0. 3 m m(7)^T1i, El 1 0 

(a) iZTjk-txo^, sL^ia^tEs^wti^ 

tl1t 0 rttfcUtU ff£ d^0. 5/im(DSfKU S 
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